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inversely related with obesity. Moderate alcohol use was positively associated with
both overweight and obesity, while heavy alcohol use was negatively associated with
overweight. The daily consumption of FV was found to be protective from both over-
weight and obesity, overall and for men but not for women. Physical activity was
positively associated with overweight but not obesity.

Conclusions: Some risk behaviours for chronic disease appear to be associated with
overweight and obesity among adults. Interventions targeting these risk behaviours
may have the potential to reduce weight.

© 2016 Asia Oceania Association for the Study of Obesity. Published by Elsevier Ltd.

All rights reserved.

Introduction

Overweight and obesity were estimated to cause
3.4 million deaths in 2010 [1]. Globally, the
proportion of adults with overweight or obesity
(>=body-mass index (BMI) of 25kg/m?) increased
to 36.9% in men and 38.0% in women in 2013 [1].
Obesity is a complex and multifactorial chronic dis-
ease originating from a genetic and environmental
or behavioural interchange, caused by an imbal-
ance between energy intake and expenditure [2].
The increasing obesity epidemic is accompanied
by profound societal, demographic and cultural
changes involving both dietary behaviour patterns
and physical activity levels [2]. Apart from phys-
ical inactivity and inadequate food consumption,
the determinants of other major behavioural fac-
tors such as alcohol use and smoking seem not so
clear.

Regarding physical inactivity, Van Dyck et al. [3]
found a curvilinear relationship of accelerometer-
based moderate-to-vigorous physical activity and
total counts per minute with BMI and the proba-
bility of being overweight/obese. The associations
were negative, but weakened at higher levels of
moderate-to-vigorous PA (>50min per day) and
higher counts per minute [3]. In terms of food con-
sumption, especially regarding fruits and vegetable
(FV) consumption, experimental studies found
increased FV consumption (in conjunction with
other behaviours) contributed to reduced adiposity
among overweight or obese adults [4]. Longitudi-
nal studies among overweight adults found greater
F and/or V consumption was associated with slower
weight gain [4]. An inverse relationship between
FV intake and adiposity among overweight adults,
however, appears weak [4]. A more recent system-
atic review of prospective cohort studies found that
**higher intake of fruits was inversely associated
with weight change (decrease) and no significant
changes could be observed for combined FV con-
sumption or vegetable consumption’’ [5]. However,

comparing the highest combined FV, fruit, and
vegetable intake categories, a 9%, 17%, and 17%
reduced risk of adiposity, respectively, were found
[5].

Regarding smoking, Rupprecht et al. [6,p. 289]
note that there is an *‘inverse relationship between
BMI and smoking. Smokers with higher BMI con-
sume more cigarettes per day and may be more
nicotine-dependent than lean smokers.”’ [7,8]. In
relation to alcohol use, overall results do not con-
clusively confirm a positive association between
alcohol consumption and weight gain; however,
positive findings between alcohol intake and weight
gain have mainly been reported from studies on
higher levels of drinking [9]. Moreover, light-to-
moderate alcohol intake, especially wine intake,
may be more likely to protect against weight gain,
whereas consumption of spirits has been positively
associated with weight gain [9,10].

Studies investigating several common
behavioural risk factors for overweight or obesity
in specific countries seem to produce diverse
results. For example, in Brazil among men, meat
consumption showed a positive association with
BMI, while physical activity was inversely asso-
ciated with BMI, and among women, positively
associated factors were no smoking and no meat
consumption [11]. In China, among men, current
smokers had a lower risk of overweight and obesity
than non-smokers, and current male drinkers
had a higher risk of overweight and obesity than
non-drinkers [12]. In Finland, leisure-time physical
activity, and daily vegetable consumption were
inversely associated with obesity [13]. Obesity
was also associated with alcohol consumption
and smoking history [13]. In Portugal, smoking
status was negatively associated with overweight
and obesity [14]. Men with low physical activity
level were more likely to be obese and alcohol
consumption among women was associated with
overweight and obesity [14]. In Turkey, obesity was
associated positively with cessation of cigarette
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smoking, alcohol consumption, and inversely with
cigarette use, and physical activity [15]. In USA,
among older adults, men who were occasional,
light, or moderate drinkers were more likely to
be obese than men who were non-drinkers [16];
women who were heavy drinkers were less likely
to be obese than women who were non-drinkers
[16]. Compared with men and women who were
regularly active during leisure time, inactive men
were more likely to be obese, and inactive women
were more likely to be obese [16].

Various other confounding factors associated
with overweight or obesity may include low socioe-
conomic status, urban or rural residence, poor
mental health and activity limitations [14,16—18].

The aim of this study was to estimate asso-
ciations between behavioural risk factors and
overweight and obesity among adults in nationally
representative population samples from 20 coun-
tries in Europe, 8 countries in Asia, Australia, Chile
and USA.

Method

Data

This secondary analysis is based on the International
Social Survey Program (ISSP), 2011—2013, Health
and Health Care Module [19]. The Health and Health
Care Module provides data for individuals’ evalua-
tion of the health care system, individuals’ health
status and health insurance coverage [19]. Informa-
tion from respondents from 20 countries in Europe,
8 countries in Asia, Australia, Chile and USA was
included in this analysis.

Sampling and procedure

Sampling procedures differed for the individual
countries either simple or multi-stage stratified
random sampling, yielding representative samples
of the adult population of respective countries [19].
Samples were designed to be representative of
the adult population in each study country [19].
The cross-sectional survey included persons age 18
years and older, and in some countries 15 years
(Finland) and 16 years (Italy, Japan) and older [19].
The mode of interview differed for the individ-
ual countries: partly face-to-face interviews (partly
CAPI) with standardised questionnaire, partly paper
and pencil and postal survey and partly web sur-
vey [19]. The ISSP questionnaire was developed and
pretested by international teams and discussed and
approved by the ISSP General Assembly (GA), which
is the main representative body of the ISSP [20].

Measure

Body Mass Index (BMI) was assessed by
self-reported height and weight. BMI was
classified as underweight <18.5kg/mZ, nor-
mal weight 18.50—24.99kg/m%, overweight
25.0—29.99 kg/m?, and obesity >30.00kg/m? [21].

Cigarette smoking was assessed with the ques-
tion, ‘Do you smoke cigarettes, and if so about how
many cigarettes a day?’’ Response options were
1=""Do not smoke and never did’’, 2="'Do not
smoke now, but smoked in the past’’, 3=""Smoke
1-5 cigarettes per day, 4="''Smoke 6—10 ...”’,
5=""Smoke 11-20 ...”’, 6=""Smoke 21-40...”,
7 ="'Smoke more than 40 cigarettes per day’’ [19].

Alcohol use was assessed with the question,
“*Drink 4 or more alcoholic drinks on the same day.’’
Response options were 1=never, 2=o0nce a month
or less often, 3 =several times a month, 4 =several
times a week, 5 =daily.

Diet was assessed with the question, ‘‘Eat
fresh fruit or vegetables.’’ Response options were
1=never, 2 =once a month or less often, 3 =several
times a month, 4 =several times a week, 5=daily.

Physical activity was assessed with the question,
‘Do physical activity for at least 20 min that makes
you sweat or breath more heavily than usual.”’
Response options were 1=never, 2=once a month
or less often, 3 =several times a month, 4 =several
times a week, 5 =daily.

Demography: Sex, age, education, a subjective
socioeconomic status question (top-bottom place-
ment, from 1-10), place of living: urban—rural
[19]. Self-rated overall health (SRH) was measured
with the question: ‘‘In general, Would you say your
health is... Excellent (4), very good (3), good (2),
fair (1), or poor (0)?’’ [19].

Psychological health was assessed with the ques-
tion, ‘How often in the past four weeks did you feel
unhappy and depressed.’ Response options were
never (0), seldom (1), sometimes (2), often (3), and
very often (4) [19].

Chronic condition or disability, ‘Do you have a
long-standing illness, a chronic condition, or a dis-
ability?’’ (Yes, No) [19].

Activity limitations were assessed with the ques-
tion, ‘‘During the past 4 weeks, to what extent
did your health problems limit your usual social
activities with family or friends?’’ Response options
ranged from 1=never to 5=very often [19].

Data analysis

Data analysis was conducted using STATA software
version 13.0 (Stata Corporation, College Station,
Texas, USA). Descriptive statistics were used to
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calculate frequencies, percentages and means.
Using a sampling weight, weighted percentages
and confidence intervals are reported. Multi-
variate logistic regression analysis, Multivariate
logistic regression, adjusted for age, sex, edu-
cation, subjective economic status, residential
status, psychological well-being, chronic condi-
tion and activity limitation, was used to identify
associations between behavioural risk factors and
overweight and obesity. The P-value of less than 5%
is used to indicate statistical significance.

Results

Sample characteristics

The total sample included 48,741 adults (with
complete data on BMI) (mean age 46.6 years,
SD=17.4, age range 15—102 vyears) from 31
countries (Australia, Belgium, Bulgaria, Chile,
China, Germany, Taiwan, Croatia, Czech Repub-
lic, Denmark, Finland, France, Israel, Italy, Japan,
South Korea, Lithuania, Netherlands, Norway,
Philippines, Poland, Portugal, Russia, Slovakia, Slo-
vania, Spain, Sweden, Switzerland, Turkey, United
States, United Kingdom) ranging from 805 in the UK
to 5397 in China. Response rates ranged from 31.2%
in Australia to 73.9% in Japan [17]. Overall, for all
31 countries the prevalence of overweight or obe-
sity was 44.1%, 31.7% overweight and 12.4% obese.
Men were significantly more likely overweight than
women, and persons 50 years and older were more
likely to be overweight and obese than younger
adults (see Table 1).

Behavioural risk factors and overweight and
obesity

In terms of behavioural risk factors, 6.8% reported
to drink 4 or more alcoholic drinks on the same day
several times a week or daily, 52.7% ate FV daily,
15.5% engaged daily in physical activity for at least
20min (making you sweat or breath more heav-
ily than usual), 31.7% were overweight and 12.4%
obese, according to BMI classification (see Table 2).

Associations with overweight and obesity

Multivariate logistic regression, adjusted for age,
sex, education, subjective economic status, res-
idential status, psychological well-being, chronic
condition and activity limitation, found that over-
all, among men and among women ex-smoking was
associated with both overweight and obesity, while

light or moderate smoking overall and among men
was inversely related and heavy smoking overall,
among men and women was not associated with
obesity. Regarding alcohol use, overall, drinking 4
or more drinks in a day once a month or less or
several times a month were associated with both
overweight and obesity, while several times a week
or daily drinking of 4 or more drinks in a day was
inversely associated with overweight. Among men,
low drinking frequency (drinking 4 or more drinks in
aday once a month or less or several times a month)
was correlated with overweight, while higher drink-
ing frequency (drinking 4 or more drinks in a day
several times a week or daily) was negatively asso-
ciated with overweight. Further, medium drinking
frequency (drinking 4 or more drinks in a day sev-
eral times a month) was associated with obesity.
Among women, drinking 4 or more drinks once a
month or less was associated with obesity.

In terms of consumption of FV, eating them daily
was found to be protective from both overweight
and obesity overall and for men but not for women.
Further, overall and for men any frequency of phys-
ical activity for at least 20 min (from once a month
or several times a month to daily) was associated
with overweight, while for women once a month or
several times a month or several times a week phys-
ical activity was associated with overweight (see
Tables 3 and 4).

Discussion

In logistic regression models, after adjusting for
sociodemographics, health variables and behaviour
risk factors, the study found that ex-smokers
and, low FV consumption were associated with
overweight and obesity. This finding concurs with
previous studies [4,5,13].

In a systematic review of prospective cohort
studies, Tian et al. [22] found that ‘‘compared with
continuing smoking, quitting smoking was signif-
icantly associated with absolute weight and BMI
gain.”’” The intake of nicotine seems to be asso-
ciated with satiety, and nicotine withdrawal with
hunger and increased food consumption [23]. It
is possible that when the addiction of smoking is
terminated, it is substituted by another addiction
(obesity). In this case the rewarding effects of the
food substitute for the rewarding effects of smoking
[24,25]. According to Volkow et al. [26] *‘Increased
intake of foods high in fat and sugar activates
reward circuitries in the brain similar to those acti-
vated by smoking.’’ More programs are needed to
prevent weight gain after smoking cessation. In the
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Table 1 Sample, socio-demographic and confounding factors.

Variables

Sample
N (%)

Overweight
% (95% Cl)

Obese
% (95% Cl)

Sociodemographic variables
Sex

Female

Male

Age in years
15-30
31-50
>50

Residential status
Rural
Urban

Educational status
<Primary
Secondary
Post-secondary

Subjective socioeconomic status
Lowest
Low
High
Highest

Health variables
Perceived health status
Poor/fair
Good
Very good/excellent

Unhappy and depressed
Never
Seldom
Sometimes
Often/very often

Chronic condition/disability
Yes
No

Activity limitation
Never
Seldom
Sometimes
Often or very often

25016 (51.6)
23508 (48.4)

10134 (20.9)
18089 (37.3)
20229 (41.8)

16568 (34.2)
31828 (65.8)

7024 (14.6)
22755 (47.2)
18424 (38.2)

12880 (29.5)
11828 (27.0)
8637 (19.7)

10389 (23.8)

13813 (29.2)
18241 (38.6)
15202 (32.2)

17039 (37.2)
12740 (27.8)
11312 (24.7)
4711 (10.3)

14942 (31.1)
33118 (68.9)

20465 (45.8)
10190 (22.8)
8593 (19.2)
5437 (12.2)

25.5 (25.0—26.1)
38.2 (37.5-39.0)

18.9 (18.1-19.7)
31.4 (30.7-32.1)
38.1 (37.5-38.8)

32.4 (31.7-33.1)
32.1 (31.6-32.6)

31.6 (30.5-32.6)
33.1 (32.5-33.7)
31.3 (30.7-32.0)

30.4 (29.6—31.2)
32.0 (31.2-32.9)
33.1 (32.1-34.1)
33.2 (32.3-34.1)

32.5 (31.7-33.4)
34.6 (33.8-35.4)
27.6 (26.8—28.4)

33.6 (32.8—34.4)
31.2 (30.3-32.2)
29.3 (28.4-30.3)
30.8 (29.4—32.3)

34.8 (33.9-35.7)
30.4 (29.8-30.9)

32.3 (31.6-32.9)
31.4 (30.5-32.3)
33.8 (32.8-34.7)
31.9 (30.7-33.2)

12.5 (12.1-13.0)
12.1 (11.7-12.6)

13.3 (12.8-13.8)
12.3 (12.0-12.7)

14.3 (13.5-15.2)
13.3 (12.8-13.7)
11.2 (10.8—-11.7)

13.2 (12.6—13.8)
12.5 (11.9-13.1)
11.8 (11.1—12.5)
10.0 (9.5-10.6)

19.2 (18.5-19.9)
12.2 (11.7-12.8)
6.7 (6.3-7.2)

11.2 (10.7-11.8)
11.2 (10.6—11.8)
13.2 (12.5-13.9)
18.5 (17.3-19.7)

19.0 (18.4—19.7)
9.4 (9.1-9.8)

10.6 (10.2—11.1)
11.1 (10.5-11.8)
14.8 (14.1-15.6)
20.8 (19.7-21.9)

overall study sample, and among men in particu-
lar, light or moderate smoking was inversely related
with obesity. Similarly, previous studies found an
inverse relationship between body mass index (BMI)
and smoking [6—8,12,14,16]. It is possible that the
light to moderate smoking among men was paired
with other factors such as the consumption of more
food due to the appetite stimulation from smoking
[24—26]. While this study did not find such an asso-
ciation with overweight light or moderate smokers,
but only with obese light or moderate smokers,

the relationship becomes problematic among obese
smokers [6]. Further, the importance of FV con-
sumption should be highlighted not only for the
protection from non-communicable chronic condi-
tions such as cardiovascular diseases [27] but also
for maintaining or even lowering body weight and
probably the prevention of obesity [28].

Further, the study found a positive association
between moderate alcohol use and overweight and
obesity, and a negative association between heavy
alcohol use and overweight. This result is contrary



Table 2 Behavioural risk factors.

Variables All Over-weight Obese Over-weight = men Over-weight =women Obese-men Obese-women
N (%) % % % % % %
Smoking cigarettes
Never 24221 (51.4) 29.1 12.0 37.0 24.7 11.6 12.1
Before 19920 (23.2) 38.3 16.3 44.0 29.5 16.3 16.2
Light/moderate 10783 (22.9) 31.2 9.8 35.1 24.9 9.0 11.0
Heavy 1193 (2.5) 33.8 13.7 35.6 26.3 12.9 15.2
Alcohol—drink 4 or more alcoholic drinks/same day
Never 26315 (56.0) 29.8 13.0 37.0 25.8 12.5 13.2
Once a month or less 11340 (24.1) 33.9 12.2 40.3 25.4 12.1 12.3
Several times a month 6100 (13.0) 35.3 12.1 40.1 23.7 13.3 9.6
Several times a week or daily 3236 (6.9) 34.0 10.7 35.9 25.4 10.6 10.2
Diet—eat fresh fruit or vegetables
Never/once a month or 6840 (14.2) 32.2 13.8 37.7 24.5 13.5 14.2
less/several times a month
Several times a week 15016 (31.2) 33.4 13.0 39.5 26.4 12.9
Daily 26299 (54.6) 30.7 11.6 37.7 25.3 11.1
Physical activity—for at least 20 min
Never 11773 (24.7) 28.9 13.8 33.6 25.8 12.6 14.5
Once a month/several times a 15.857 (33.8) 33.0 12.6 40.1 25.4 13.1 12.1
month
Several times a week 12322 (25.9) 32.5 10.9 40.6 23.7 11.3 10.5
Daily 7668 (16.1) 32.2 11.6 38.1 25.4 10.6 12.4
All 31.7 12.5 38.2 25.2 12.1 12.2
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Table 3 Adjusted® odds ratios for overweight among adults, overall, for men and women in 31 countries,

2011-2013.

Variable

Overall, AOR (95% Cl)

Men, AOR (95% CI) Women, AOR (95% Cl)

Smoking cigarettes

Never 1 (Reference)

Before
Light/moderate
Heavy

1.12 (1.05-1.19)"
0.88 (0.92—1.05)
0.95 (0.79—1.15)

Alcohol—drink 4 or more alcoholic drinks on the same day

Never

Once a month or less
Several times a month
Several times a week or daily

1 (Reference)
1.09 (1.02—1.16)
1.13 (1.04—1.22)"
0.80 (0.72—0.90)

1 (Reference) 1 (Reference)
1.12 (1.03—1.23)" 1.25 (1.14—1.37)"
0.97 (0.88—1.07) 1.09 (0.98—1.20)
0.99 (0.82—1.22) 1.06 (0.75—1.51)

1 (Reference)

1.10 (1.00—1.19)’
1.16 (1.05—1.28)"
0.81 (0.71-0.93)"

1 (Reference)

1.09 (0.99—1.20)
0.99 (0.86—1.16)
0.86 (0.65—1.09)

Diet—eat fresh fruit or vegetables
Never/once a month or
less/several times a month
Several times a week

1 (Reference)

Daily 0.90 (0.83—0.97)"
Physical activity—for at least 20 min

Never 1 (Reference)

Once a month/several times a 1.27 (1.18—1.30)"

month
Several times a week

1.03 (0.95-1.12)

1.23 (1.15-1.33)"
Daily 1.19 (1.09—1.29)"

1 (Reference) 1 (Reference)

1.00 (0.90—1.11)
0.88 (0.79—0.97)°

1.06 (0.94—1.20)
0.98 (0.87—1.10)

1 (Reference)
1.33 (1.20—1.47)"

1 (Reference)
1.22 (1.11-1.34)"

1.34 (1.21—1.49)
1.33 (1.18-1.49)"

1.12 (1.01-1.26)
1.03 (0.91—1.15)

2 Adjusted for age, sex, education, subjective SES, residential status, subjective health status, unhappy or depression, chronic

condition and activity limitation.
" P<0.05.
" P<0.01.
™ P<0.001.

to some previous studies that found that light-to-
moderate alcohol intake was protective and higher
levels of drinking were associated with weight gain
[9,10,12]. Yet, our study assessed binge or heavy
drinking (consuming four or more drinks per day),
which also in a previous study increased the odds
of overweight and obesity among binge drinkers
and/or heavy drinkers compared to those who con-
sumed the same amount of alcohol over multiple
sessions [29]. Among adults who drink, alcohol
accounts for nearly 10% of the calorie intake,
indicating a significant increase in daily energy
intake when alcohol is consumed [30,31]. Further
research may help to clarify the complex relation-
ship between alcohol use and obesity, in particular,
in the context of broader lifestyle behaviours [32].

Physical inactivity was in this study inversely
associated with overweight, but not associated with
obesity, as found in a few previous studies [3].
Some previous studies [3] found a curvilinear rela-
tionship of moderate-to-vigorous physical activity
with BMI [3]. For weight maintenance or weight
reduction considerably larger amounts of physical
activity than those for general health promotion

are required [33]. It is possible that the cut-offs
for physical activity measured in this study do not
reflect these higher requirements of physical activ-
ity. In addition, apart from physical activity, body
weight and BMI are determined by multiple other
factors [33]. Physical activity contributes to energy
expenditure and is recommended for preventing
obesity, aiding in weight loss, and decreasing rates
of chronic diseases [34].

Study limitations

This study had several limitations. Firstly, this
analysis was limited to the 31 countries that par-
ticipated in the ISSP health and health care module
survey [19], which did not include countries from
Africa (as the only country South Africa the BMI
was not assessed and therefore excluded) and Arab
countries. Secondly, the questionnaire assessed
only limited aspects of behavioural risk behaviours
such as physical activity and diet, and more com-
prehensive and standardised assessment measures,
such as the Global Physical Activity Questionnaire,
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Table 4 Adjusted® odds ratios for obesity among adults, overall, for men and women in 31 countries, 2011—2013.

Variable Overall, AOR (95% CI)

Men, AOR (95% Cl) Women, AOR (95% CI)

Smoking cigarettes

Never 1 (Reference)
Before 1.30 (1.19—1.42)"
Light/moderate 0.80 (0.72—0.88)"
Heavy 0.93 (0.72—1.20)

Alcohol—drink 4 or more alcoholic drinks on the same day

Never

Once a month or less
Several times a month
Several times a week or daily

Diet—eat fresh fruit or vegetables
Never/once a month or less/several

times a month

Several times a week

Daily

Physical activity—for at least 20 min

Never

Once a month/several times a month
Several times a week

Daily

1 (Reference)

1.10 (1.01-1.20)"
1.15 (1.02—1.30)"
0.85 (0.73—1.00)

1 (Reference)

1.02 (0.91—1.14)
0.88 (0.79—0.98)°

1 (Reference)

1.05 (0.96—1.15)
0.99 (0.89—1.10)
0.90 (0.80—1.00)

1 (Reference)

1.25 (1.10—1.42)"
0.71 (0.61—0.82)™

0.88 (0.65—1.18)

1 (Reference)

1.08 (0.94—1.23)
1.21 (1.04—1.41)’
0.90 (0.75—1.09)

1 (Reference)

0.99 (0.84—1.16)
0.83 (0.71—0.97)’

1 (Reference)

1.12 (0.97—1.30)
1.05 (0.89—1.23)
0.89 (0.75—1.06)

1 (Reference)

1.43 (1.26—1.63)"

0.94 (0.82—1.09)
1.16 (0.73—1.81)

1 (Reference)

1.13 (1.00—1.27)’

0.96 (0.70—1.28)
0.74 (0.52—1.05)

1 (Reference)

1.06 (0.90—1.25)
0.97 (0.83—1.13)

1 (Reference)

0.98 (0.87—1.11)
0.92 (0.80—1.06)
0.90 (0.77—1.05)

a Adjusted for age, sex, education, subjective SES, residential status, subjective health status, unhappy or depression, chronic

condition and activity limitation.
* P<0.05.
" P<0.001.

standard serving sizes for FV intake and the type of
alcoholic beverages, including wine, consumed and
should be included in future surveys. Furthermore,
this study was based on data collected in a cross
sectional survey so that no causative conclusions
can be drawn.

Conclusion

A high prevalence overweight and obesity was
found in 20 countries in Europe, 8 countries in
Asia, Australia, Chile and USA. Several common
behavioural risk factors were identified which may
be targeted to reduce the risk of overweight and
obesity.
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